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(54) ATTACHING STRUCTURE FOR PRECISE MIRROR 

(57)Abstract: 

PURPOSE: To attach a mirror while keeping the 
precision of the mirror itself, by fixing one end part of 
the precise mirror to a reference face by a prescribed 
attaching jig and supporting the mirror through a flexible 
member at three points. 

CONSTITUTION: A mirror 31 having >31 ratio of length 
to width is supported at three points, namely, one 
reference position 32 and two fulcrum positions 33. An 
inside holed reference face 35 (it is necessary that the 
area of the reference face 35 is <10% projection area in 
the vertical direction of the mirror to the attaching face) 
is provided on a table 34 in the reference position 32, 
and the mirror 31 is placed on the reference face 35, 
One end of an attachment 36 having a wire-shaped 
flexible member 36A is adhered to the mirror with an 
a dhesive in the inside hole of the reference face, and the 
other end of the attachment 36 is fastened to the table 
34 by a washer 37 and a nut 38. At fulcrum positions 33, 
the mirror 31 is adhered to separated parts of a flat 

spring part 39B which has one end separated by a notch 39A, and a flange 390 is fixed by 
setscrews 34 in the other end. In this supporting at three points, the influence of deformation 
due to fastening and hardening of the adhesive is small, and the precision of the mirror itself is 
kept. 
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ECEiVED 

* NOTECES *>gb», ^ 

JAN 1 5 2004 

Japan Patent Off icSSS^^rSf^responsible for any l i r f r nc<f\(^ 

damages caused by the use of this translation. TeChnOlOgy 0611161 <::DUU 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. . 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The hologram for collimation which collimates semiconductor laser light (10), The 
polarization separation hologram for carrying out polarization separation of the light collimated by 
this hologram for collimation (10) (1 1), While arranging the convergence hologram for detection 
(14) for completing reflective signal light as an optical detector (15), and ********** in the front 
face of light guide section material (9) By this light guide section material (9), the hologram (10) - 
> polarization separation hologram for semiconductor laser (LD) -> collimation (1 1), Convergence 
hologram (14) for polarization separation hologram (11) -> detection -> an optical detector (15), 
In order to make ****** form and to make polarization separation light into the circular 
polarization of light on a polarization separation hologram (11) 1/4 wavelength plate (12) is piled 
up. ** The object convergence hologram (13) for converging circular polarization of light light on 
1/4 wavelength plate (12) is piled up. The light which carried out outgoing radiation from 
semiconductor laser (LD) is drawn in order of the hologram (10) -> polarization separation 
hologram for semiconductor laser (LD) -> collimation (11). The optical pickup characterized by 
having arranged each element so that the reflective signal light from a record medium (6) may be 
drawn in order of the convergence hologram (14) -> optical detector for polarization separation 
hologram (11) -> detection (15). 



[Translation done.] 
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* NOTECES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Summary of the Invention] 

The irradiation section to a semiconductor laser -> record medium -> the optical path of the 
optical detection section is constituted from transparent light guide section material, between 
the irradiation section, the light source, and ******** is detached, and arrangement is made 
possible, and an optical element is created by the hologram, and small and lightweight-ization are 
attained by installing in direct light guide section material. 
[Industrial Application] 

In laser disc equipment, when reading information in disk media optically, high-speed movement 
of the optical system for optical pickups is carried out. and read is performed. Therefore, since 
the access time is shortened or equipment is miniaturized as an optical pickup, a thing 
lightweight small is required. In order to attain low-pricing in response to such a demand, things 
for which a hologram is used instead of, such as the conventional lens, are studied, this invention 
relates to the optical pickup using such a hologram. 
[Description of the Prior Art] 

A yieyy. 9 is a side elevation of an optical pickup using the conventional optical lens. After the 
light which carried out outgoing radiation from semiconductor laser LD is changed into parallel 
light with a collimate lens 1, it is irradiated by a rat tail and disk media 6 with an objective lens 5 
through the optical path of perfect circle amendment prism 2 -> polarization-beam-splitter 3 -> 
1/4 wavelength plate 4. And the reflected light which read information passes along the optical 
path of the objective lens 5 -> 1/4 wavelength-plate 4 -> polarization-beam-splitter 3 -> 
condenser lens 7 -> optical detector 8, and is changed into an electrical signal by the optical 
detector 8. 

[Problem(s) to be Solved by the Invention] 

Thus, in the conventional optical pickup, many group lenses etc. had to be used, and on a large 
scale [ an optical pickup ], since the weight is large, trouble has been caused to the high-speed 
drive. Moreover, since many optical lenses must be justified spatially and must be arranged, an 
assembly is difficult. 

Then, although the research using the diffraction effect of light of a lightweight and small 
hologram lens is made, a hologram lens with such an advantage is used for this invention, it 
realizes an optical pickup, attains small lightweight-ization of an optical pickup especially, and it 
is to enable facilitation of assembly adjustment while offering the optical pickup suitable for the 
high-speed drive. 
[Means for Solving the Problem] 

A view 1 is a side elevation explaining the basic principle of the optical pickup by this invention. 9 
is transparent light guide section material, such as glass and plastics, and serves as the loading 
function of each optical element, and the guide function of light. Each optical element is arranged 
and the light to which semiconductor laser and 10 are polarization separation holograms, and LD 
carried out incidence for the hologram for collimation and 1 1 to the light guide section material 9 
from semiconductor laser LD is prepared on the light guide section material 9 so that it may be 
collimated at the same time it is led to the hologram 10 for collimation and reflects, and total 
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reflection of the inside of the light guide section material 9 may be carried out and it may be led 
to the polarization separation hologram 11. Moreover, on the polarization separation hologram 11, 
1/4 wavelength plate 12 piles up, and it is **. The object hologram 13 for convergence has piled 
up on 1/4 wavelength plate 12. A beam is irradiated on a record medium 6 by the object 
hologram 13, and the reflected light is drawn into the light guide section material 9 through the 
polarization separation hologram 11. Although this detection signal light carries out total 
reflection of the inside of the light guide section material 9, the convergence hologram 14 for 
detection is arranged in the position which can carry out incidence of this total reflection light, 
and the optical detector 15 is arranged in the position which counters this hologram 14 so that 
the light which~it "converged by the^ convergence" holbgram~14 for detection can~be detected. " 
[Function] 

The emission light which carried out outgoing radiation from semiconductor laser LD is 
collimated by the hologram 10 for collimation in an opposite position, and total reflection is 
carried out into the light guide section material 9. And total reflection is repeated in the light 
guide section material 9, it arrives at polarization separation hologram 1 1 position, and incidence 
is carried out to this polarization separation hologram 11. and — After being changed into the 
circular polarization of light by 1/4 wavelength plate 12, it converges by the object hologram 13 
and a record medium 6 irradiates. The signal light reflected from the record medium 6 is drawn in 
the path of the object hologram 13 -> 1/4 wavelength-plate 12 -> polarization separation 
hologram 11, and carries out incidence into the light guide section material 9 through the 
polarization separation hologram 11. And total reflection is repeated by the light guide section 
material 9, the convergence hologram 14 for detection is reached, and it converges on the 
optical detector 1 5 of an opposite position, and is changed into an electrical signal. 
Thus, since light spreads through the light guide section material 9 between a semiconductor 
laser LD position, the optical detection section, and the irradiation section to a record medium, 
between both is detached enough and it can arrange it. Consequently, an optical semiconductor 
laser LD and detection section side can be made fixation, can carry out minute movement only 
of the irradiation section 24 to a record medium 6, and can also perform the fine control and 
focusing of a reading station. 
[Example] 

Next, an example explains how the optical pickup by this invention is materialized in practice. A 
view 2 is a partial cross-section side elevation showing the example of the optical pickup by this 
invention. The light guide section material 9 serves as an optical path of nothing and an optical 
pickup in the shape of a tabular or a square bar. The total reflection in the interface of the light 
guide section material 9 and air is used, the light from semiconductor laser LD passes along the 
inside of the light guide section material 9, and it is guided to optical disk 6 position, and 
irradiates as a convergence beam to an optical disk 6 top, and the reflected light from an optical 
disk is further led to the optical detection section. Like the glass of plus sticks, such as an 
acrylic, and BK7 grade in the quality of the material, a transparent thing is used to 
semiconductor laser light. 

Total reflection angle thetaT is sin thetaT=1/n (n= refractive index). 

As shown in drawing, an optical path is set up, so that it may become thetaT=41.8 degree by n= 
1.5 and total reflection angle thetaT may become more than this angle. Consequently, the light 
reflected by the hologram 10 for collimation reaches the polarization separation hologram 11 
through the optical path 16 shown as a solid line, and the reflective signal light which carried out 
incidence into the light guide section material 9 further reaches the convergence hologram 14 for 
detection through the optical path 17 shown with a dashed line. This light guide section material 
9 also has the function in which a total reflection angle removes the scattered light more than 
theta. 

As outgoing radiation of the emission light of hundreds of micrometer angle is carried out, and it 
joins to the light guide section material 9 through adhesives directly or it is shown in a view 3, 
you may attach semiconductor laser LD carried in the light guide section material 9 through the 
block 1 8 for thermolysis. 

Although it is for changing to parallel light the emission light which carried out outgoing radiation 
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from semiconductor laser LD, the hologram 10 for collimation is a reflected type hologram in 
order to carry out total reflection of the parallel light into the light guide section material 9. When 
using a phase type hologram, as shown in a view 4, it is created by irradiating the emission light 
19 and a slanting parallel light from both sides at the hologram record medium 21. Moreover, as 
shown in the 5th view , direct relief may be formed in the light guide section material 9, and the 
reflective film 22 may be formed by the vacuum plating of aluminium etc. on this, and you may 
obtain a reflection hologram. In addition, the light collimated by the hologram 10 for collimation 
does not necessarily need to be an exact parallel light, and the light emitted gradually is 
sufficient as it. 

The polarization separation hologram 11 diffracts S polarization in a surface relief type hologram, 
and P polarization has the function made to penetrate. A view 6 is a side elevation showing an 
operation of this polarization separation hologram 11. P polarization which a (b) is the example 
which used P polarization and has been spread from the hologram 1 0 for collimation penetrates 
the polarization separation hologram 11, and is a degree. It is changed into the circular 
polarization of light by 1/4 wavelength plate 12. Moreover, it becomes S polarization by the 
reflective signal light from a record medium 6, and 1/4 wavelength plate 12, and incidence is 
carried out and it diffracts in the light guide section material 9. S polarization spread from the 
hologram 10 for collimation like a (b) when S polarization is used is a degree by the polarization 
separation hologram 11. It diffracts in 1/4 wavelength plate 12. Moreover, by the reflective signal 
origin from a record medium 6, and 1/4 wavelength plate 12, it becomes P polarization, and 
incidence is carried out, and it is penetrated in the light guide section material 9 as it is. In 
addition, the case of P polarization is assumed and it is shown by the 1st view and the 2nd view . 

1/4 wavelength plate 12 changes into P polarization or S polarization the circular polarization of 
light which changed into the circular polarization of light the light which carries out incidence 
from the polarization separation hologram 11, and carried out incidence to the object hologram 
13, and was reflected with the record medium 6. The object hologram 13 converges parallel light, 
and extracts it to an about 1 -micrometer beam on an optical disk 6, and a direction-hologram — 
any polarization can be converged like a phase hologram — is used for it. In addition, an isotropic 
hologram is possible also for a surface relief hologram, and this may be used. 
As for the convergence hologram 14 for detection, it is good to make it generate the light which 
reflects and condenses parallel light spread in the path which shows the inside of the light guide 
section material 9 with a dashed line at an optical detector 15, and generally had aberration. 
Although the creating method is the same as the method explained in the view 4 and the view 5, 
it can obtain a light required for focusing and a tracking servo by giving aberration to one side of 
a spherical wave or an parallel wave. 

An optical detector 15 detects the signal light which reflected in respect of the disk and has 

spread the inside of the light guide section material 9, and changes it into an electrical signal, 

tracking and a focusing servo signal are obtained, and a quadrisection detector is used. 

In addition, as for each hologram, it is good on the light guide section material 9 to carry out a 

laminating. 

The example which materialized the optical pickup of this invention as an object for the read of 
an optical disk is shown in a view 7 and an octavus view . Light guide section material is an arm 
91, and, as for the view 7, semiconductor laser LD and the optical detector 15 are arranged in 
the position of the axis-of-rotation 23 approach. And the irradiation section 24 which consists at 
a nose of cam of the polarization separation hologram 11, 1/4 wavelength plate 12, and the 
object hologram 13 of a view 2 is **** eclipse ******. The optical path to which the reflective 
signal light detected in the optical path to which the light which carried out outgoing radiation 
from semiconductor laser LD spreads the inside of the arm formula light guide section material 
91, and results in the polarization separation hologram of the irradiation section 24, and the 
irradiation section 24 spreads the inside of the arm formula light guide section material 91 from a 
polarization separation hologram, and results in an optical detector 15 is as the view 2 having 
explained. 

The circumference of ** and the irradiation section 24 is equipped with the coil 25 for the 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



2003/11/10 



4/4 ^—V 




directions of focusing with the enlarged view of the irradiation section 24, and, as for a (b), the 
side is equipped with the coil 26 for the directions of tracking. Moreover, an interval is set, 
permanent magnets 27 and 27 are arranged, the coil 26 for tracking is countered and the 
permanent magnet 28 is arranged near the irradiation section 24. Therefore, if it energizes in the 
direction coil 25 of focusing, by the magnetism which acts among permanent magnets 27 and 27, 
the irradiation section 24 will displace in the direction of an optical disk, and focusing will be 
performed. Moreover, if it energizes in the direction coil 26 of tracking, by the magnetism which 
acts between permanent magnets 28, the irradiation section 24 will move in the direction of 
tracking, and fine control of the direction of tracking will be performed. 

Even if the axis-of-rotation 23 side is in a fixed state, since an arm 91 may bend somewhat, as 
mentioned above, by energization to coils 25 and 26, the arm formula light guide section material 
91 can carry out the minute variation rate of the irradiation section 24 quickly, and can perform 
focusing and tracking. 

An octavus view is the example which replaced with the arm formula light guide section material 
91, and used light guide section material as the disk 92. Therefore, semiconductor laser LD, an 
optical detector 15, and the irradiation section 24 are carried in the disk 92. And the optical path 
of the semiconductor laser LD-> irradiation section 24 -> optical detector 15 is formed with the 
transparent disk 92. In addition, when, as for focusing, the axis of rotation 29 of a disk 92 moves 
up and down, tracking is performed because a disk 92 rotates around the axis of rotation 29. 
[Effect of the Invention] 

Since each element which results in the irradiation to a record medium and detection of 
reflective signal light is carried in one light guide section material and the element for collimation, 
convergence, polarization, etc. is constituted from generating of a read beam by the hologram 
according to this invention as mentioned above, as a whole, an optical pickup turns small and 
lightweight and is suitable for rapid access. Moreover, compared with assembling justifying many 
optical lenses in three dimensions, since it becomes a thin shape configuration, and it is suitable 
for mounting in a narrow part and each part article is prepared on light guide section material, 
manufacture becomes very easy. Since the irradiation section to a record medium is arranged in 
the position distant from semiconductor laser and the optical detection section and it can 
connect optically by light guide section material, fine control of focusing and the direction of 
tracking can be performed at high speed by making only the irradiation section at a nose of cam 
move slightly at high speed. 



[Translation done.] 
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